An evaluation of the development of experimental membranous nephropathy.
Heymann nephritis is a rat model of glomerulonephritis with morphologic manifestations of human membranous nephropathy. This model is generated by immunizing rats with Fx1A antigen. Passive Heymann's nephritis (PHN) can be produced by the administration of anti-Fx1A antibody (anti-Fx1A Ab) (with abnormal proteinuria appearing in 5 days). Studies were designed to examine the evolution of temporal changes in protein excretion, the glomerular ultrafiltration coefficient (LpA) and morphology of glomerular capillary three and five days after induction of PHN. Glomerular hemodynamic evaluation by micropuncture in euvolemic rats with PHN revealed normal values for nephron filtration rate (SNGFR), LpA and the glomerular hydrostatic pressure gradient (delta P) at day three, but by day five the whole kidney GFR and SNGFR were decreased, delta P increased and LpA significantly reduced. Glomerular binding of anti-Fx1A Ab increased from 38 micrograms/7.6 X 10(4) glomeruli on day three to 52 micrograms on day five. Immune complex deposits evaluated by immunofluorescence and electron microscopy appeared larger and were better defined on day five than on day three. Epithelial foot process fusion was more extensive on day five than day three. The onset of increased proteinuria correlated temporally with a reduction in LpA on day five, which in turn correlated with increased antibody binding, immune deposit accumulation and fusion of epithelial cell foot processes.